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Introduction
For the definitions of a balanced incomplete block design (BIBD), a partially balanced incomplete block design (PBIBD) and a mutually orthogonal Latin square we refer the reader to Raghavarao (1971) . A group divisible design (GDD) is a BIBD with S being the set of symbols and B= GUX being the set of blocks, where Gis a partition of S and where each block in X intersects each block in G in at most one point.
In a recent paper Sarvate and Seberry (1986) introduced a method for encrypting secret messages using crypto designs. These designs are often hard to find. but designs with some relaxed conditions can be used for encryption similarly to crypto designs. In this note we study a class of such crypto designs, which we call coloured designs (CD). CD's have an important application besides encryption: they are used to produce new group divisible designs.
A matrix is x-coloured if each non-zero entry is replaced with one symbol from a given set of x symbols; it is properly x-coloured if each of the x symbols occurs at most once in each row and at most once in each column. A coloured design CD (v, b, r, k, A) or a CD (v, h, r, k (Seberry (1987), de Launey and Seberry (1987) ).)
Of course each symbol occurs ~xactly once in each row of a coloured design. Latin squares (see Denes and Keedwell (1974», Graeco-Latin designs (see, for example, Preece (1976) , Seberry (1979 ), Street (1981 , Stirling and Wormald (1976) ) and balanced Room squares (see Wallis, Street and Wallis (1972» can immediately be used as coloured designs.
Main theorem
Theorem 2.1. The incidence matrix oj any block design, (V, B) , with treatment set V and set oj blocks B can be coloured with R colours where (v, b, r, k, A) or a CD (v, b, r, k 
Coloured designs are used in Seberry (1987b), and Seberry (1987) to construct new families of BIBD's and GDD's.
Main application
The matrices described in the following proof can also be constructed from generalized Hadamard matrices and latin squares but here we use a simpler formulation.
Theorem 3.1. /fthere exists a CD (v, b, r, k, A.) where r-l =q is a prime power. then there exists a group divisible design GDD(vq'. bq'. (q 
Remark. We can apply the same technique as in the following proof for coloured PBIBD's to obtain families of PBIBD's with more associate classes.
Proof. Take the q+ I matrices of order q'. Ro •...• Rq. defined by Seberry (1986) .
(and which have appeared earlier in many forms; for example see Wallis (1971) and Glynn (1978) ). which satisfy These matrices exist whenever q is a prime power. Now replace symbol i of the CD by R j and each 0 by the zero matrix of order q2 to obtain the result. Example 1. Consider the CD(9. 12.4.3. I) given in Table I . Table 1 a b c
Here r-I ~ 3 ~q (for notation. see Wallis (1971) (ii) If q = 31 -1 is a prime power then there exists a
(iii) If q = AU -A-I is a prime power then there exists a 
Proof. (i) For all V;,: 3 there exists a CD (v, v(v-I), 3(v-l) , 3, 6).
(ii) For all v ~ 2t + 1 ;,: 3 there exists a CD (v, tv, 3t, 3, 3) .
(iii) For all v there exists a CD (v, Av(v-I) 
GDD(vq', v(v-I)q' 12, 2(v-3)(v
(ii) If q = 4u -1 is a prime power then there exists a Using U= 1 and then 2 in Corollary 3.3(ii) there exists a GDD(36, 36, 12, 12, AI ~3, A2~4, m~9, n~4) and a GDD(343, 2401, 196,28 , AI ~ 7, A2 ~ 4, m ~ 49, n ~ 7).
GDD«3u+ I)q', u(3u+ I)q', 4u(4u-I),
Using q~3 and then 7 in Corollary 3.3(iii) there exists a SBIBD(45, 12, 3) and a GDD(44I, 1764,56,28, AI ~7, A2~3, m~49, n~9). 
ODD(q'(q+2), q'(q+ 1)(q+2)/5, q(q+ I), 5q, A, =q, A,=4, m=q', n=q+ I).
(ii) If q = 5u -1 is a prime power then there exists a ODD (q'(4u+ I), q' u(4u+ I), q(q+ I), 5q, A, =q, A,=5, m=q', n=4u+ I) . Remark. This method can always be used to give SBIBD , , "---"': (
Pn+'_1 p'-I P'-'-I) p-I p-I p-I
but, as these are all known, we do not pursue this construction.
Appendix I gives a listing of ODD's obtained by these methods using BIBD's listed in Mathon and Rosa (1985) for rs 15. We have a computer listing for r::;;41.
Other designs
We note that a symmetric CD (u, k, A) Trivially an SBIBD(q + 2, q + I, q) always exists and so does an SBIBD(q'(q+2), q(q+ I), q) for q a prime power.
Also. suppose that we are interested in pairwise balanced designs: we note that an SBIBD(3I, 6, I) exists and a BIBD(6, 9, 9, 6, 9) exists. These give regular ODD(31.25, 30, A, = 5, A, = I) and ODD(6.25, 9.25, 45, 30 , A, = 5, A, = 9).
Thus we have a PBD(6.25, 4().25, 75 , k, = 3(), k, = 6, A = 10).
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